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A CHARACTERIZATION OF BASOPHILIC DEGENERATION
OF COLLAGEN BY HISTOCHEMICAL AND
MICROSPECTROSCOPIC PROCEDURES*t
P. O'B. MONTGOMERY, M.D.
Basophilic degeneration of dermal collagen is a histologic feature of senile
atrophy of the skin. It is frequently seen in association with premalignant and
malignant skin lesions (1). The purpose of this paper is to compare normal
dermal collagen with dermal collagen exhibiting basophilic degeneration by
means of a battery of histochemical procedures and by a microspectroscopic
procedure.
MATERIALS AND METHODS
Normal skin and dermal collagen were obtained from two patients above 45
years of age. Collagen showing basophilic degeneration was obtained from
the dermis adjacent to squamous cell carcinomas of the back of the hands of
two patients.
The histochemical procedures employed are given in A. G. E. Pearse's book,
or they were performed as given by reference (2).
The microspectroscopic data was obtained by the study of frozen sections
of the collagen in question utilizing a B & L Grating Monochromator with
hydrogen arc light source and B & L reflecting optics. The negative image of
the collagen at selected wave lengths was recorded on Eastman S. A. No. 1
film. The background density of the film was kept constant by altering the
exposure time as necessary at the selected wave length. Direct film densitometry
was then accomplished with a photovolt densitometer. The resulting values were
plotted on a graph.
RESULTS
Collagen showing basophilic degeneration contained large amounts of lipid
material as demonstrated by positive Oil Red 0, Nile Blue Sulphate, and Sudan
Black B stains and by the positive Schultz reaction. Normal collagen contained
only a trace of these lipid materials. Normal collagen and degenerated collagen
both gave positive results with the Periodic acid Schiff reaction, Congo Red,
the Millon reaction for tyrosine, the method of Ashbel and Seligman for free
carbonyl groups (3), and Terry's polychrome methylene blue. This stain was
unaltered by ribonuclease digestion. With all of these procedures the degenerated
collagen gave a more intense reaction than the normal collagen.
The normal collagen gave a moderately positive reaction for nonspecific
esterase (4), the degenerated collagen gave a considerably reduced reaction.
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FIG. 1. U. V. absorption curves of normal collagen and collagen showing hasophilic de-
generation.
FIG. 2. U. V. absorption of normal collagen at 290 m
The normal collagen gave an intensely positive alizarin red reaction for
calcium while the degenerated collagen gave a negative reaction.
The normal collagen and the degenerated collagen gave the same positive
reaction for potassium (Macallum's method), vitamin C, acetal lipids as demon-
strated by the plasmal reaction, and protein bound sulphydryl groups (5).
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FIG. 3. U. V. absorption of basophilic degeneration of collagen at 290 m
The normal collagen and the degenerated collagen gave negative reactiois
for alkaline phosphatase, acid phosphatase, indole, and glycogen.
Mast cells were demonstrated in increased numbers in the skin sections
showing basophilic degeneration of collagen. These cells were easily identified
by the presence of their basophilic cytoplasmic granules as stained with Terry's
polychrome methylene blue.
The results of the microspectrographic analyses are given in the graph in
Fig. 1. The film density is plotted in arbitary units along the ordinate. One
hundred units represents complete absorption of the light energy, and 0.3 units
represents complete transmission of the light energy or background density.
The wave length of light is plotted on the abcissa at 5 mi intervals. Normal
collagen did not absorb significant amounts of light from 250 mi to 355 mgi.
Collagen displaying basophilic degeneration absorbed the majority of the light
from 250 mi to 310 mgi, and very little light from 320 mi to 355 mgi.
DISCUSSION
Basophilic degeneration of collagen is well described in the standard works
on the histopathology of the skin (1). Since the epidermis overlying such collagen
is frequently the site of neoplasia, it is natural to consider whether the two lesions
are more than casually related.
Alterations in the dermal collagen have been described in association with
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experimental skin cancer by Orr and Ma (6, 7). These workers agree that dermal
collagen is decreased in amount during the course of chemically induced skin
cancer in mice. They do not, however, point out the feature of collagen studied
here; namely basophilic degeneration. Cramer and Simpson have described an
increase in mast cells in the dermis of the mouse skin subjected to chemical
carcinogenesis, and they report similar findings in human senile keratoses (8).
The data presented herein confirm this finding.
These studies indicate that normal collagen and collagen showing basophilic
degeneration are different in their histochemical and microspectrophotographic
configurations. The relation between these differences and the frequent develop-
ment of neoplasia in the overlying epidermis remain to be seen.
SUMMARY
1. Differences in normal collagen and collagen displaying basophilic de-
generation have been described by means of histochemical and microspectro-
photographic procedures.
2. Collagen displaying basophilic degeneration contains increased amounts
of lipids, free aldehyde groups, tyrosine, free carbonyl groups and basophilic
material, when compared with normal collagen.
3. Collagen displaying basophilic degeneration contained less non-specific
esterase than normal collagen.
4. Collagen displaying basophilic degeneration gave a negative reaction for
calcium while normal collagen gave an intense positive reaction.
5. Collagen displaying basophilic degeneration absorbed the majority of
light energy from 250 to 310 mp. Norma' collagen did not absorb significant
amounts of light at these wave lengths.
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